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Exons 
1-10 

A TGCAG AGG TCGCCTC TGG AAAAGCCCAGCGTTGTCTCCAAACT T T T T TTCAGCTGG ACCAGACCAAT T T TGAGG AAAG 
GATACAGACAGCGCCTGGAATTGTCAGACATATACCAMTCCCTTCTGTTGATTCTGCTGACAATCTATCTGAAAAATT 
GGAAAGAGAATGGGATAGAGAGCTGGCTICAAAGAAAMTCCTAMCTCATrMTGCCCTTCGGCGATGTTTTTTCTGG 
AGATTTATGTTCTATGGMTCTTTTTATATTTAGGGGAAGTCACCAAA(X:ACTACAGCCTCTCTTACT(X^AAGAATCA 
TAGCTTCCTATGACCCGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGCATAGGCTTATGCCTTCTCTTrAT 
TGTGAGGACACrGCTCCTACACCCAGCCATTTTTGGCCTTCATCACAITGGAATGCAGATGAGAATAGCTATGTTTAGT 
TTGATTTATMGAAGACTTTAAAGCTGTCAAGCCGTGFTCTAGATAAAATAAGTATTGGACAACTTGTTAGTCTCCTTT 
CCAACAACCTGAACAAATTTGATGAAGGACTTGCATTGGCACATTTCGTGTGGATCGCTCCTTTGCAAGTGGCACTCCT 
CATGGGGCTAATCTGGGAGTTGTTACAGGCGTCTGCCTTCTGTGGACTTGGTTTCCTGATAGTCCTTGCCCTTTTTCAG 
GCTGGGCTAGGGAGMTGATGATGAAGTAC^GAGATCAGAGAGCTGGGAAGATCAGTGAAAGACTTGTGATTACCTCAG 
AMTGATCGAGMCATC(^TCTGTTAAGGCATACTGCTGGGAAGAAG(^TGGAAAAAATGATTGAAAACTTAAGACA 
AACAGAACTGAAACTGACTCGGAAGGCAGCCTATGTGAGATACTTCAATAGCTCAGCCrTCTTCTTCTCAGGGTTCTIT 
GTGGTGTTTTTATCTGrGCTTCCCTATGCACTAATCAAAGGAATCATCCTCCGGAAAATATTCACCACCATCTCATTCT 
GCAT TG T TCTGCGCATGGCGGTCACTCGGCAAT T TCCCTGGGCTGTACAAACATGG TATG AC TCTCT TGGAGCAAT AAA 

CAAMTACA(X;ATTTCTTACAAAAGCAAGMTATAAGACATTGGMTATAACTTAACGACTA(%AAGTAGTGATGGAG 

AATGTAACAGCCTTCTGGGAGGAGGGATTTGGGGAATTATTTGAGAAAGCAAAACAAAACAATAACAATAGAAAAACTT 

CTMTGGTGATGACAGCCTCTTCTTCAGTAATTrCTCACTTCTrGGTACTCCTGTCCTGAAAGATATTAATTTCAAGAT 

AGAAAGAGGACAGTTGTTGGCGGrTGCTGGATCCACTGGAGCAGGCAAGACGmTGCTCAT 

ITAGAAOCAAOTGAAXCAAGATCAM^^ 

CCATCAAGGAGAACATMTCrrOGGCGTCAGTTACGACGAGTACK 

OGAG ~ ~ - - - - 

Trons-spl icing domoin 

GTAAGArATCACCGATATGTGTCTAACCTGATTCGGGCCTTCGATACGCTAAGATCCACCGG 

TCAAAAAGTTTICACATAATTTCTTACCTCTTCTTGAATTCATGCrTTGATGACGCnCTGTATCTATATTCATCATTG 

GMACACCMTGATATTTTCTTTMTOITGCCTGGCATMTCCTGGAAAACTGATAACACAATGAAATTCTTCCACTGT 

GCTTAATTTTACCCTCTGAATTCTCCATTTCTCCCATAATCATCATTACAACTGAACTCTGGAAATAAAACCCATCATT 
ATTAACTCATTATCAAATCACGCT 



FIG.42 
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Trons-spl icing domoin 

MTAATGA(X>MGC(X}CCCCTCACGCTCAGGATTCACTTGCCCTCCMTTATCATCCTMGCAGAAGTGTAMTTC .TTA 
TTTGTAAAGATTCTATTAACTCATTTGATTCAAAATATTTAAAATACTTCCTGTTTCACCTACTCTGCTATG CACCCGG 

GGAACAT TAT TATAACG T TGCTCG AAT ACTAACTGG TACC rCTTCTTTTFTTTT TGA T AfCfyTfXAfT T 

Exons 10-24 " " , 

ACTTCACTTCTAATGATGATTATGGGAGAACTGGAGCCTTCAGA(XjGTAAMTTAAGCACAGTGGAAGMTTTCAn 
GTTCTCAGTTTTCCTGGATTATGCCTGGCACCATTAAAGAAAATATCATCTTTGGTGTTTCCTATGATGAATATAGATA 
CAGAAGCGTCATCAAAGCATGCCAACTAGAAGAGGACATCTCCAAGTTTGCAGAGAAAGACAATAIAGTTCTTGGAGAA 
GGTGGAA TCACAC TG ACTGG AGG TCAACGAGCAAGAAT TTCT T TAGCAAG AGCAG T ATAC AAAG A TGCTG AT T TG TAT T 

TATTAGACTCTCCTTTTGGATACCTAGATGTTTTAACAGAAAAAGAAATATTTGAAAGCTGTGTCTGTAAACTGATGGC 
TMCAAMCTAGGATTTTGGTCACTTCTAAAATGGAACATTTAAAGAAAGCTGACAAAATATTAATTTTGCATGAAGGT 
AGCAGCTATTTTTATC^GACATTTTCAGAACTXAAAATCTACAGCCAGACTTTAGCTCAAAACTCATGGGATGTGATT 

cttto;accmtttagtgcagaaagmgmattcmtcctaactgagaccttacaccgtttctcattagaa(x;aga 

TCCTGTCTCCTGGACAGAMCMAMMCMTCTTTTAMCAGACTGGAGAGTTTGGGGAAAAAAGGAAGAATTCTATT 

ctcaatccaatcaactctatacgaamttttccattgtgcaaaagactcccttacaaatgaatggcatcgaagaggatt 

CTGATGAGCCTTTAGAGAGAAGGCTGTCCTTAGTACCAGATTCTGAGCAGGGAGAGGCGATACTGCCTCGCATCAGCGT 

gatcagcactggccccacgct tcaggcacgaaggaggcagtctgtcctgaacctcatgacacactcag tt aaccaagg t 

CAGMCATTCACCGAMGACAACAGIATCCACACGMAAGTGTCACTGGC(X^ 
TATATTCAAGMOJTTATCTCAAGAMCTGGCTTGGAMTMGTGAAGAMTTAACGAAGMGACTTAAAG 

tt t tg atgatatggagagcataccagcagtgac tacatggaacaca t acct tcgata tatt actg tccacaagagc tta 
at tt t tgtgctaa t ttggtcct tagtaa t t t t tctggcagaggtggctgct tct ttgg ttg tgctg tggc tcct tggaa 

ACACTCCTCTTCAAGACAAAGGGAATAGT ACTCATAG TAGAAATAACAGCT ATGCAG TGAT TATCACCAGCACCAG FTC 

CATACTCTAATCAC AGTG TCG AAAATT T TACACCACAAAATG T TACAT TCTG TTCT TCAAGCACCT ATGTCAACCC TCA 
ACACGTTGAAAGCAGGTGGGATTCTTAATAGATrCTCCAAAGATATAGCAATTTTGGATGACCTTCTGCCTCTTACCAT 
ATTTGACTTCATCCAGTTGTTATTAATTGTGATrGGAGCTATAGCAGTTGTCGCAGTTTTACAACCCTACATCTTTGTT 
GCAACAGTGCCAGTGATAGTGGCTTTTATTATGTTGACmTATTTCCT(XAMCCTCACmAC 

mtctgaak;ca(x;agtccmttttcactcatcttgttacaagcttaaaa^ 

cgcggttccamtgagmtagamtgatttttgtcatcttcttwttgctgttaccttcatttcc^ 
P^^^^^aagagt tggtattatcctcact t tagccatgaatatcatgagtacattgcagtgggctg taaactc 
c^catagatgtggatagcttgatg(x>atctgtgagccgagtctttaagttcattgacatgccaacwjaaggtaaacct 

A(XM5TCAACCAAACCATACAAGAATGGCCAACrCTCGAAAGTTATGATTATTGAGAATTCACACGrGAAGAAAGATG 
ACATCTGGCCCTCA(TOCCAMTGACTGTCAAMATCT^ 

^5 a II tccttctcmt ^ tcctgg cc^ggtgggcctcttgggaag 

1 HOS^ ^^^^^^^^^^^^^^^^^^^^^ a ^^gtgtct tgggat tcaataac t ttgcaac 
^tgga&aaagcctttggagtgatacc^ 

tgaacagtggagtgatcaagmatatggmagttgcagatgaojttgggc 

MGCTTGACTTTGTCCTTGTGGATG(XXjGCTGTGTCUA^ 
CTCAGTAAGGCGAAGATCTTGCTGCTO 

AAGCCATCAGCCCCTCCGACAGGG tgaagc tctt TCCCCACCGGAACTCAAGCAAGTGCAAG tc TAAGCCCCAGATTGC 
TGCTC TGAAAGAGGAGACAGAAGAAGAGGTGCMGATACAAGGCT tcatcatcatcat 



FIG.43B 
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Repair of Factor VIII 
Preliminary results from one experiment 

FVIII activity in Exon 16 FVII-KO mice 
after IV PTM-FVII intraportal infusion 
(100/igDNA)(n=3) 
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Methods 
Inject Plasmid introportally 

Sample Blood (1,2,3,20 d) 
I 

Assay for factor VIII activity 
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Trans-splicing in SiHa Transfections 
(Endogenous target) 

PTM % trans-spliced 

pcDNA3.1 0 

HPV-PTM1 0.16 
HPV-PTM5 0.12 

HPV-PTM6 0.11 
CF-PTM27 0 

Quantification of trans-splicing efficiency using real-time QRT-PCR 



FIG.61 
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SMoRT Strotegy by 3' Exon Replocement; Schematic diagram of o 
PTM binding to the 3' splice site of the HPV mini-gene target 

5' l HPV Exon 1 HPV Exon 2 r -o3' C&^pliced 

Poly A mRNA 
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SMoRT Strotegy by 5' Exon Replacement: Schematic diogram of o 
PTM binding to the 5 splice site of the HPV mini-gene target 
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